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BASED ON THE HYPOTHESIS THAT KEPHART PERCEPTUAL TRAINING 
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KINDERGARTENERS, THIS PROGRAM STUDIED 58 SUCH CHILDREN 
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GROUPS (1) KEPHART-TRAINED, 15 MINUTES PER DAY AND 
SPECIAL TRAINING. AT THE END OF 8 WEEKS, GINN PRE- 
LEE-CLARK READING READINESS TESTS WERE ADMINISTERE 
CATEGORIES WERE EXAMINED BY ANALYSIS OF VARIANCE. 
SHOWED NO SIGNIFICANT DIFFERENCES AS THE RESULT OF 
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ABSTRACT 



Purpose of the Study ; To determine the effects of a Kephart-recommend- 
ed perceptual training program on the reading readiness of perceptually 
handicapped kindergarten pupils who df ?fer in visual acuity. It was 
hypothesized that after ireceiving Kephart training in eye movements 
and large-muscle coordination, that perceptually handicapped kindergart® 
eners of normal visual acuity would be significantly better prepared for 
reading than similar children with poor visual acuity. 

Procedures ; Fifty-eight kindergarten children in the Mountain View 
School District, Mountain View, California were identified as ’’percep- 
tually handicapped,” having scored at or below the 30th percentile on 
the Frostig Developmental Test of Visual Perception, These children 
were also classified according to socio-economic status and visual 
acuity. Approximately half of the children received Kephart training 
fifteen minutes a day for eight weeks. The other half received no 
special treatment. At the eijid of an eight-week training period, read- 
ing readiness tests (Ginn Pre-Reading, Test 3 and the entire battery 
of the Lee-Clark Reading Readiness Test) were administered to the 57 , 
children remaining. Differences in the treatment, vision, and socio- 
economic status groups were examined by analysis of variance. Differ- 
ences were considered significant if the ,05 level of confidence was 
achieved. 

Results : There were no significant differences as the result of 

Kephart training of visual adequacy for the children in this study. 

The one significant finding was that children of high socio-economic 
status were better prepared for reading than children of low socio- 
economic status, regardless of training or visual adequacy. 

Conclusion : Factors associated with socio-economic status not con- 

trolled for in this study apparently are more closely related to 
reading readiness than either Kephart training or visual acuity. 
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CHAP!C£R I 



PHOBLEM 

»■ % 

Need for the Study 

The ability to read is basic to successful school achiere- 
ment and to adequate functioning in modern society* The non- 
reader finds it impossible to cope uith life personally or 
professionally except at a very simple level (£lli&o-^ 02 i and Cass, 

1966) • 

Many classrooms contain pupils who either cannot read or 
who read poorly* Significant numbers of these children are 
normal with respect to factors commonly associated with reading 
success: intelligence, vision, motivation, experiential backgropnd, 

and current learning environment* In recent years, research studies 
have focussed increasingly on these otherwise normal pupils who 
have difficulty learning to read* One direction of speculation is 
that the problem exists because of dysfunction of visual perception 
or perceptual-motor mechanisms* It is estimated that pupils with 
such problems comprise approximately ten percent of the school 
population* Mot only do these children hava difficulty in learning 
to read, but they also fail to respond to ordinary remedial reading 
techniques (Stuart, 1966)* Thus many of them carry their handicap 
throughout their school yearc and into adult life. If the school 
is to fulfill its obligation to make literate as many children as 
possible, then mean** must be found of preventing reading diffi- 
culties which are the result of perceptual handicaps* 
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Nature of Visual Perception 



She child receives information through his sensory organs, 
but until that information is processed accurately in the brain 
it can be of little use to him* Of man's five senses, vision is 
the major receptor affecting acquisition and processing ability* 
According to Cohen (1962), vision accounts for two-thirds of the 
three million impulses processed by the brain every milli-second* 
Visual perception is much more than mere seeing* It is 
the process of giving consistent meaning to that which is 
observed* It depends on the ini ';ial sensory experience plus the 
meaning given to that experience in the cortex* For perception to 
occur, the central nervous system must intejprate a visual stimulus 
with attitudes and thoughts, with other sense data, and with 
glandular and muscular behavior* 

The act of visual perception might be described as being 
to a degree (though not exactly) comparable to the sequence of 
operations of a super-speed Polaroid camera* In the camera, an 
object is exposed through a lens onto a sensi,tive film* Then by 
means of mechanical and chemical energy, the development process 

j 

is initiated and a picture usually results* Sometimes, even 
though the image obtained through the lens may be accurate, the 
picture may fail to develop; or it may show some distortion if 
developed* If mechanical or chemical defects are present in the 
film pack at the time of development, faulty "perception” occurs* 
The resulting picture looks different f ^om the object it is 
supposed to represent* 
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So it is with many perceptually handicapped children* 
Although there may he nothing wrong with their receptor mechanisms 
in the retina of the eye« their translator mechanisms in the 
visual area of the train may distort) transpose, or simply not 
register certain of the things observed* Often their problem is 
further complicated by defects in their perceptual-motor abilities, 
that is, even if they are able to accurately interpret what they 
see, they are unable to command their muscles to act effectively 
upon that information* Unable to successfully coordinate the 
optic, visceral, and cortical functions properly, the perceptually 
handicapped child faces almost insurmountable difficulties in 
trying to learn to read (Cohen, 1962)* 

Visual perception (and visual perceptual-motor functioning) 
are learned processes which are shaped and improved through 
experience (Hebb, 19^9)* For most children, the major portion of 
growth in these abilities occurs between the ages of two and 
seven years (Piaget and Inhelder, 1956)* There exists a wide span 
of differences in perceptual development among individuals 
(Lehtinen, 1963), ranging from very advanced to seriously handi- 

I 

capped* For the latter, these differences have been ascribed to 
many causes including early stimulus deprivation (Casler, 1961), 
birth tramaa (de Hirsch, 1957), mixed lateral dominance (Bryant, 
1964), delayed maturaifcion (Vernon, 1958), brain damage (Lewis, 
Strauss? Lehtinen, 1951)* and congenital defects (Stuart, 1963)* 
For some children, it appears that their perceptual handicap is 
manifested in a specific inability to recognize word^^ su'id letters 




consistently# Fortunately, regardless of the etiology, the 
effects can be treated successfully (Kinsella, 1964) « There is 
growing evidence to indicate that most, if not all children who 
are perceptually handicapped in reading can be identified and 
trained to perceive letters and words accurately (Stuart, 1963)» 

Helationship of Reading to Visual Perception Handicaps 

The visual perception handicaps aussociated %rith reading 
problems have been given different names l^y Various researchers 
and clinicians* "Dyslexia", "word blindness", "specific reading 
disability", "specific language disability", and "specific learn- 
ing disability" are some of the euphemisms in current practice 
(Bichardson, 1966)* These terms are used interchangeably with 
perceptual handicap, in this report even though the original users 
may have intended slightly different connotations for thee* 

The reading act is said to consist of two processes: a) 

identification of the printed symbol, and b) obtaining meaning 
from the recognized symbol (Bussell and Fea, 1965). Children with 
handicaps in visual perception frequently are unable physically 
to perform the act of symbol identification; consequently they are 
unable to derive meaning from those symbols* 

The child with a visual perception difficulty which is 
specific to the reading act may see the letter "b" as "d", "p", 
or "q"; he may confuse "saw" with "was", and mistake "ever" for 
"never". Generally, the perceptually handicapped child substi- 
tutes, reverses, miscalls, qnd skips letters or words* He is 
apt to reread the same material with different mistakes, to lose 
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his place in moving iroiii one line to another, and to proceed on 
the wrong line without awareness of the loss in meaning (Kinsella, 
1964)* As Kephart points out: 

For the child who has been unable to form 
consistent visual perceptions of the environment, 
the words on a page of print may become a mass of 
meaningless marksoooo Worst of all they may look 
different to him at different times and under 
different circumstances (1964, p« 201), 

Though nearly all children up to age six have difficulties 
of this kind, the perceptually handicapped child's omissions, 
reversals, and transpositions are far more niunerous and persist 
much longer. If his problem continues undiagnosed, he is almost 
always vdoomed to a school life of frustration |and failure. He 
may wonder what serious personal deficiency prevents him from 
mastering a task (learning to read) which is accomplished satis- 
factorily by most of his cleussmateso Hi? parex^ts may find them- 
selves needlessly guilt-ridden, wondering to what extent their 
child-rearing practices may have contributed to their child's 
inability to learn this ^ost important communication skill. 

Soon those assisting him with learning have to cope with 
a residue of emotional factors which were not necessarily present 
before the child's exposure to the reading task. This needlessly 
complicates a condition which might otherwise be ameliorated 
through maturation (Vernon, 19^3) and/or remedial perceptual 

I 

training measures. Obviously, if children with faulty visual per- 

« 

ception were identified and trained to perceive more accurately 
before encountering formal reading activities, emotional pressures 
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cculd be lessened. Consequently, there could be considerable 
saying in grief to many children, worry to many parents, and 
rei&ediation expense to the taxpayer (Cole, 1951 )* 

Up to this point, the discussion has assumed the existence 
of a causal relationship between faulty perception and poor read- 
ing. It must be pointed out that evidence supporting this assump- 
tion is only correlational. Direct methods of examining the 
brains of Children who have failed to learn to read have seldom 
beei^ possible (Hobinson, in Hunnicutt and Iverson, 1958 , p. 249 .) 
The indirect methods which attempt to link perception and reading 
achievement (such as tests of visual perception) are largely 
inferential in nature. Furthermore, a dilemma is posed by the 
fact that multiple handicaps may be present for any non-reader. 

i 

An early statement by Backus and Monroe still awaits refutation: 



}}eading disabilities are usually the result 
of several contributing factors rather than one 
isolated cause. Studies of causes of reading 
disabilities reveal no clear-cut factors which 
occur only in poor readers but never in good 
readers. Some children who possess the impeding 
factors appear to be able to read in spite of 
them.... A few good readers are found who have 
many of the handicaps associated with poor 
reading.... We may conclude that in most cases 
one factor alone is not sufficient to inhibit 
the act of reading, if compensating abilities 
are present, and if the child's reaction to the 
difficulty is a favorable one ( 1937 * P* 12 ). 



Notwithstanding the probability of multiple causation, and 
regardless of whether "perceptual handicap" is a physiological 
entity or merely a theoretical construct, the fact remains that a 
significant percentage of children who exhibit symptoms of poor 




perception do not learn to read by ordinary methods* This fact 
has prompted investigators to search for more refined methods of 
identifying and treating the child who exhibits the behaviors 
which are called ^’perceptual handicaps”* 

Such identification and trainijjig programs have been tried 
out in recent years by numerous researchers including Delacato 
(1963), Spache (I963), Kephart (i960), Frostig (1964), and 
McBeath (1966), although controlled studies are few* 

Using the Frostig Developmental Test of Visual Perception 
(1964) as an identification measure, and training methods of 
Frostig and Kephart, HcBeath conducted an experimental study to 
assess the effect of such programs on the reading readiness 
ability of perceptually handicapped pupils at the kindergarten 
level (1966). An after-the-fact analyses of her data revealed 

i 

what appeared to be a significant difference in the effects of 
training in large muscle coordination and eye movements (as 
prescribed by Kephart) on the reading readiness of pupils with 
normal and deficient visual acuity. Perceptually handicapped 
pupils with a visual acuity rating of 20/30 or worse in either 
eye appeared not to benefit as a result of training. Those 
with 20/25 or better vision seemed to improve significantly in 
their reading readiness as measured by the Lee-Clark Heading 
Readiness Test (1962). Apparently, some children score low on a 
test of visual perception because of poor visual acuity and 
therefore training in perception alone seems to have no effect 
on their reading readiness performance scores. This suggested 



the need to experiment in order to empirically verify the effects 
of Kephart-recommended perceptual training activities on percep- 
tually handicapped pupils who differ in visual acuity* Such is 
the intent of this study* 

Nature of Visual Acuity 

Visual acuity is a term which pptometrists define as *'a 
measure of sharpness of seeing” (Blum, 1959» P* 1^2), or ”the 
capacity to recognize small-space intervals in the discrimination 
of form” (Luckiesh, 19^2, p* 6)* It is measured at a distance of 
20 feet (Far Visual Acuity), and less commonly at a normal reading 
distance of l6 inches (Near Acuity)* A person is said to have 
normal visual acuity when he can see at a distance of 20 feet what 
the average person can see at that distance* A visual acuity of 
20/20 means that at 20 feet the observer can read a letter 8*86 
millimeters square with details that are one-fifth the overall 
size (Jobe, 1953)* An acuity score of 20/40 means that at 20 feet 
the smallest letter the observer can see is one that should be 
readable at 40 feet* 

The exact relationship of perception to visual acuity 
continues under investigation* In reviewing the conflicting 
results of several research studies attempting to link vision 
defects with reading achievement, Robinson wonders ”Is there a 
relationship between visual efficiency and reading progress except 
in individual cases?” (I953i p* 28)* 

It might be possible that perceptual ability necessary for 
the acquisition of reading skills is only marginally related to 
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physiological visual acuity* 

The study reported on the following pages attempted to 
more clearly establish the relationship between visual perception | 
visual acuity, and a training program in perception designed to 
improve the reading readiness of perceptually handicapped kinder- 
garten children* For the purposes of this research, a child was 
considered perceptually handicapped if he scored at or below the 
30th percentile on the Frostig Developmental Test of Visueil 
Perception* He was considered to have poor vision if his acuity 
rating was 20/30 or worse in either eye as revealed by examina- 
tion with the Modified Clinical Technique (Blum and others, 1959)* 

Hole of Socio-economic Status 

Recent investigations of culturally disadvantaged children *s 
learning patterns reveal marked differentials in perceptual ability 
according to socio-economic status (Bloom and others, 1965). 
Response to different types of training appears to vary according 
to culturally-induced characteristics of the child, also (Coving- 
ton, 1962)* 

Research information xS lacking concerning interaction 
effects of reading readiness training and visual adequacy ylt|i 
the socio-economic status of perceptually handicapped children* 
Therefore, the dimension of socio-economic status was also 
analyzed in this study* 
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CHAPTER II 



RELATED RESEARCH 



Visual Perception; A Mnltidisciplinary Concern 

The phenomenon of visual [perception as it affects the 
acquisition of reading skills has been a continuing concern of 
psychologists y physicians, optometrists, neurologists, and 
educators for more than 50 yearSo Indeed, lack of coordination 
of the research findings of these different disciplines has 
complicated the task of diagnosing and treating the dyslexic 
child (Ellingson and Cass, 1966). 

Various labels, identification procedures, etiological 
theories, and treatment methods have been advanced over the years 
without a firm consensus emerging* In recent years, however, 
certain trends have become dominant* For one thing, successful 
treatment has led to wide agreement that unlike some other 
functional disabilities, the causal factors in a perceptual handi- 
cap are relatively unimportant* As Kinsella states: 

It is really of little importance whether 
the disability is caused by brain damage, 
poor muscular coordination, mixed hand-eye 
dominance, or emotional instability* The 
important aspect is that the effect can be 
treated and the problem eliminated (196^, 
p* l)* ^ 

A second emerging area of concurrence is the recognition of 
the need for the eaurliest practical diagnosis of perceptual handi- 
caps which may inhibi'; the acquisition of reading skills (Stuart, 



1963)* A variety of diagnostic tools have been tested and found 
to have high validity and reliability. Techniques in this area 
are being const^tly refined and improved, 

Finedly, supplementing and supplanting earlier training 
programs, new instructional systems are being developed to assist 
children in overcoming specific perceptual handicaps which are 
believed to be associated with current or potential reading prob- 
lems, All need to be tested further under controlled conditions, 
A hopeful sign for the future lies in the fact that 
researchers and practitioners in the fields of psychology, optom- 
etry, neurology, and education are beginning formally to combine 
their knowledge and skills abou”** perception in a cooperative 
attack in the problem (Ellingson and Cass, 1966), 

Identification of Handicaps in Visual Perception 

Since approximately 10 percent of all school children 
have visual perception deficiencies serious enough to interfere 
with their acquisition of readi;ng skills, and since it is 
important that identification of such handicaps occur as early 6is 

t 

practicable, recent research has focused on the need for and the 
development of mass screening instruments for use with young 
children. 

Minimal brain damage or malfunction has been the cause 
most often suggested for deficiencies in visual perception 
(Strauss and Kephart, 1955; McBeath, 1966), It is not surprising, 
therefore, that some of the methods used in identifying brain- 
damaged children have been applied successfully in discovering the 
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presence of perceptual handicaps (Strauss and Kephart, 1955) • 

Many studies have confirmed the value of assessment 
procedures which use copying ability as a predictor of school 
success* 

Investigations l?y Gesell during the 1930 *s noted that 
among young children the ability to copy simple forms was related 
to perceptual ability (19^0). Fabian (19^5) discovered that re- 
tarded readers showed inferior copying test performance when 
compared with normal pupils* 

In comparing a wide variety of meeusures for ability to 
discriminate brain-injured from non-brain injured children on 
normal intelligence, two measures were found by Strauss and Kephart 
(1955) to be much superior to all the others* These were the Ellis 
Visual Designs ai^d the Marble Board Test* Both of these re(^uire 
the subject to reproduce (copy) designs from a model* 

Copying of geometric figures is the method by which the 
Perceptual Forms Test (1963) identifies children with suspected 
perceptual limitations* Developed under the sponsorship of the 
Winter Haven (Florida) Lions Club, the Perceptual Forms Test 
been used in numerous studies linking visual perception with subse- 
quent school achievement* Lowder (1956) and Kagerer (i960) 
conducted the earlier studies confirming the test’s usefulness as • 
a selector of perceptually handicapped low-achieving pupils* Since 
the test has been validated as a measure of perceptual ability for 
school beginners and since it can be administered relatively quickly 

and easily to groups of children, it was selected as the initial 
screening device in this study* 
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Identification measures which present other kinds of tasks 
to the child have ^so been found successful# Tracing, outlining, 
duplicating, matching, object and symbol discriminating, and simple 
drawing tests have been incorporated in testing instruments in 
various combinations# 

Goins (1953) found a significant relationship among a 
variety of such tests and reading success in first grade# 
Harootuniaa ( 196 I) reported simi' r findings in the upper elemen- 
tary grades. Working with the exercise^ presented in the Bender- 
Gestalt Test and Human Figure Drawings, Koppitz (1959) ^£ls 
established a relationship between scores on those tests and later 
school success# After applying similarly constructed diagnostic 
tests, Shedd (I96I) discovered symbolic confusion or poor visual 
perception to be a factor among children experiencing reading 
difficulties at all ages* 

Perhaps the single most comprehensive diagnostic screen- 
ing instrument for visual perception rlfficulties in young children 
is one recently developed by Dr# Marianne Frostig and her associ- 
ates# The Frostig Developmental Test of Visual Perception, 3rd 
Edition (19S4), measures five distinct perceptual areas: percep- 

tion of position in space, perception of spatial relationships, 
perceptual constancy, visual— motor coordination, and figure-ground 
perception# It has been standardized for use with children ages 
three years-six months through seven years-eleven months (Frostig 
and others, 196k)* The Frostig instrument was selected as the 
final screening instrument in this study because of its compre- 
hensiveness and its applicability to children of kindergarten age# 
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Of course f any of the aforementioned instruments can also 
be used for individual diagnosis* and often are* One of the newer 
techniques for individual assessment requires a series of observa- 
tions of pupil responses to challenges posed by certain large 
muscle tasks* These were developed by Kephart (i960) who maintains 
that certain manifestations of visual -motor imbala n ce are indica- 
tive of the presence of perceptual handicaps which may affect the 
acquisition of reading skills* 

Certain portions of other standardized tests have been 
found to have value for diagnosis of perceptual defects* The 
diamond copying task on the Stanford-Binet and the Performance 
Tests on the Wechsler Intelligence i5cale for Children have been 
used as measures of perceptual ability in a number of studies 
(Strauss and Kephairt, 1955 )• Recently, the Illinois Test of Psycho- 
linguistic Abilities has been finding favor as a diagnostic instru- 
ment (McCarthy and Kirk, I961)* 

Training Programs for the Perceptually Handicapped 

Therapy for the perceptually handicapped child was largely 
a trial and error affair ur,bil Grace Fernald (with Helen Keller) 
devised a complete instructional system based o» the sense of 
touch (1921)* In the Fernald program, the child traces his own 
words and sentences until he can produce them automatically* 
Adaptations of the Fernald method remain in use today with kiaaes- 
thetically-oriented learners, but the technique is insufficient 
for treating the total range of perceptual disabilities* 

A growing number of optometrists also ai*e experimenting 
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with various perceptual training methods 9 but these are confined 
largely to individuals. Dr. Marguerite Bberl (in Sobinson (ed.), 
1955 ) has produced a collection of case studies purporting to 
document the efficacy of visual training in correcting faulty 
perception. Qetman (19^9) also claims improved perception related 
to reading skills can be achieved in individual cases through 
training which includes strengthening the abilities of ocular pur- 
suit « binocular fixation, accommodative rock, attention maintenance, 
depth perception and peripheral scan. 

Shifting the training emphasis from the strictly ocular to 
the large muscle motor activities, Delacato's methods stress cross- 
pattern crawling, sleep posturing and training in laterality (1963)» 
Although Delacato claims that his training program results in 
superior benefits for the perceptually handicapped child, evidence 
in the form of controlled studies is absent (American Academjr of 
Pediatrics, 1966). 

Spache (1963) describes a template training procedure which 
has been in use continuously since ?.959 in the Winter Haven, 

Florida schools. This method makes use almost exclusively of geo- 
metric templates which children repeatedly trace. The rationale 
underlying this program is that the ability to reproduce forms is 
highly related to school achievement. Therefore, it is claimed, 
strengthening this skill will result in improved school ^performance. 
Attempts at verifying this proposition have yielded inconclusive 
results. Even though groups using the templates nearly always out- 
score comparison control groups on standardized reading achievement 
tests, seldom have these results been statistically significant. 
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The perceptual training techniques may be more effective 
in improving reading skills than conventional remedial reading 
materials weue demonstrated by Halgren (I96l). Two equivalent 
classes of ninth graders taught by the same teacher were compared 
on achievement and intelligence tests before and after training* 
One class received practice in eye-movements, tracing and 
tachistoscope exercises* The other group worked with materials 
from a commercial individualized remedial reading kit* At the end 
of the training period, the visual -perceptual group surpassed the 
conventional group significantly, both in reading achievement 
achievement gains and intelligence score increases* However, no 
attempt was made to control novelty effects or to account for 
differences that might have been caused by the fact that each 
group received instruction during a different part of the day* 

Whether these findings also are applicable to the treat- 
ment of perceptually handicapped young children was tested by Cox 
and Hambley ( 196 I)* In a carefully designed experimental study 
they found that perceptual training involving binocular vision 
skills contributed markedly to accelerated development of reading 
achievement at both the primary and the junior high school levels* 
Their conclusions could be accepted more readily had not their 
experimental mortality rate exceeded $0 percent* 

An attempt at developing a procedure for group treatment 
of individually— diagnosed visual perception handicaps is provided 
in a program developed by Marianne Frostig and associates 
(Frostig and Horne, 1964)* In this program, worksheet exercises 
are provided which give practice xn perceptual deficiencies 



identified by the Frostig Developmental Test of Visual Perception 
(Frostig and others, 1964) • The Frostig program needs to be 
evaluated in a context which avoids the chance of interaction 
effects between the author's identification measure and her train- 
ing program* The possibility exists that Frostig training methods 
are irrelevant , for developing reading readiness skills in areas other 
than those identified by the Frostig test* 

The methods adopted for use in this study, however, are 
those advocated by Newell Kephart in his text, The Slow Learner in 
the Classroom (i960)* These procedures were selected because of 
their apparent effectiveness in improving th<? reading readiness 
ability of perceptually handicapped children of normal vision as 
reported bjr McBeath (1966)* 

l 7 i the Kephart program, emphasis is placed on the matching 
of sensory stimuli with motor activity, for Eephsirt reasons, "the 
eye must give the child the same information his motor reactors do" 
(1964, p* 204)* 

This reasoning is an extension of Allport's theory of 
perception* Allport calls our attention to the fact that "though 
we are accustomed to think of perception as the organization of 
sensory experience, a little thought will show that the muscular 
contractions which play a part in sensory accommodation and in 
general bodily adjustments to the object must be importaoxt" (1955 » 
p* 183)* Kephart asserts that children need to learn motor skills 
as an automatic response so that they can focus their attention on 
the purpose of what they do, rather than the mechanics* He points 
out that the child who must struggle unaided to make sense out of 
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the arrangement of printed words and letters has little hope of 
getting any meaning from his reading* In arguing against the 
too-early use of symbolically-oriented materials in typical 
reading programs, Kephart conjectures that ”••• perhaps our pre- 
occupation with symbolic variables has blinded us to the more 
fundamental problems of children* ••• Greater attention to the 
child’s methods of handling the mechanics of our [imposed] tasks 
might result in less frustration for us and more learning for 
the child” (196^, p* 206)* 

To facilitate visual-motor coordination, Kephart recom- 
mends practice in bala n cing, ocular pursuit, chalkboard training 
and form duplication* 

Becent investigations in animal behavior supports Dr* 
Kephart *s advocacy of the inclusion of such activities* A break- 
through study by Bosenzweig and associates (Bosenzweig and others, 
I 960 ; Krech and others, 1962 ; Hosenzweig, 1966) verified the 
fact that certain kinds of perceptual training lead to brain 
changes and superior performance in rats* They concluded that 
”*** when animals are given heightened experience in balancing, 
climbing, and the manipulation of objects, there is observable 
brain growth, especially in those areas having to do with bodily 
sensitivity o ♦• * By administering certain types of training one 
can actually induce growth in specific regions of the brain” 

(Levy and Howe, 1966)* If this observation is also applicable to 
human learning, then Kephart *s methods might hold some promise 
x'»r The rehabilitation of perceptually handicapped children* 



I 
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Partial substantiation of this idea is contained in 
studies reported by Boger (1952) and Waldner (1966), in which 
children’s intelligence scores improved after Kephart-type train- 
ing. The results would be more convincing if Boger instead of 
using one intact classroom group had selected his subjects at 
random from among several classes; and if Waldner had used 
parallel comparison control groups rather than relying on post- 
training measures of the actual performance of one group against 
the expected performance of the same group. 

Importance of Vision in Perception 

•/ , - - , 

According to Barsch (196A-), the child's sensory organs 
develop according to his survival needs at his particular stage 
of development. He therefore uses the information-getting 
mechanisms which secure adequate behavior patterns to meet these 
needs. In normal order of development they include the gustatory, 
olfactory, tactual, kinaesthetic, auditory, and visual senses. 
Together, the senses provide the information which is essential 
to the perceptual process. 

The most complex of the senses is vision. Vision has been 
called "the core of the perceptual world" (Strauss and Kephart, 
1955, p. 79). Gesell's investigations have prompted him to 
declare that the eye "embraces enormous area of the cerebrum; it 
is deeply involved in the autonomic nervous system; it is identi- 
fied reflexively and directively with the skeletal musculature 
from head and hand to foot" (l9ifl, p. vi). He goes on to state 
that "human visual perception ranks with speech in complexity and 
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passes through comparable developmental phases” ( ibid # , p. 10)# 

It is estimated that a child depends upon his vision for 
75 to 80 percent of his learning (Apell, 1937 )* A study by Sister 
Harrington (1955) called attention to the primacy of visual mech- 
anisms in learning# She found that visual discrimination augmented 
by auditory perception was a greater influence than intelligence 
in determining the amount of a child's reading achievement# 

After conducting numerous tests and reviewing scores of 
laboratory experiments in visual perception, Himt concludes: ”### 

a background of primary visual learning is apparently necessary 
before visual discriminations can be acquired” (1961, p# 96)# 

The focus of this study is on one of the measures of 
visual efficiency, visual acuity, and its possible interaction with 
training activities for the perceptually handicapped child# 

The Relation ship of Socio-Econ omic Status to Perceptual 

Handicaps 

Hecent impetus given by the United States Office of Educa- 
tion to the study of problems of educating the culturally disadvan- 
taged child has resulted in the compilation of evidence to indicate 
that a definite relationship exists between socio-economic status 
and perceptual adequacy (Bloom and others, 1965)# Children living 
in impoverished surroundings have startingly high rates of percep- 
tual disabilities# 

•j 

Among the studies reporting effects of stimulus deprivation 
are those by Fergus (195^) and Gibson (1956) who found that rats 
raised in a stimulating environment showed much more skill in 
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dlscrlniijiatiozi tasks than their littemiates raised in visually 
sterile surro\mdings. Jensen (1963) reports results of an experi- 
ment which indicated that learning was more rapid for a group 
which received both visual and tactile experiences than either one 
alone* 

Covington’s research (1962) showed that differences in 
perceptual ability are likely to exist between children coming 
from varying social classes* He reported that after comparing 
pre-test and post-test scores on a visual discrimination meeuBure 
that lower status groups profited most from training which gave 
opportunity for securing familarity with stimulus objects* It 
should be pointed out, however, that the upper status groups were 
near their maximum performance level at the start of the experiment* 

Deutsch decries the lack of variety of visual, tactile, 
and auditory stimulation in the homes of the culturally disadvan- 
taged* He recommends ’’emphasis on perceptual training in the 
early school or pre-school years***” (in Passow (ed*), 1963)* 
easier *s review of the literature (196I) results in the conclusion 
that perceptual deprivation is a cause of intellectual malfunc- 
tioning* 

Organic factors influencing retarded perception in dis- 
advantaged children were found by Pasamanick and Knobloch (1958)* 
They found apparent connections between the high incidence of 
pregnancy and birth complications found in low socio-economic 
groups and the prevalence of perceptually-based reading disabili- 
ties of school children in those groups* 
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In validation studiee of a reading prognosis test, Weiner 
and Feldman (1963, p» 8l4) concluded that ”skill deficiencies 
underlying reading can be measured in children from any socio- 
economic group before reading instruction begins*" 

Effects of other programs for low socio-economic status 
children which include perceptual training are rejported by Braziel 
and Terrell (1962), Gray and Klaus (1963) and Weaver (1965). 

Braziel and Terrell found significant differences on 
reading readiness tests in favor of an experimental first grade 
group which was exposed to a program which included perceptual 
trai nin g. However, the program also included parent meetings, 
educational television and other readiness skills so the specific 
effects of perceptual training alone could not be measured. 

f 

The Early Training Project of Gray and KLaus took cultur- 
ally disadvantaged children beginning at age 3-1/2 and provided 
home contacts plus two summer sessions of training in language, 
perception and concept formation skills. I.Q. test scores for 
this group went up while scores for control groups went down over 
the same period of time. In the same project, but with other 
children. Weaver found significant differences in overall language 
development as measured by the Illinois Test of Psycholinguistic 
Abilities. In both of the Early Training Project studies it was 
not possible to isolate the effects of perceptual training so it 
is not known which of the independent variables, singly or in 
combination were responsible for the results. 

Consideration of socio-economic status in this study is 
justified by the number of citations in the literature which 

I 

o 
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suggest a relationship between the young child’s perceptual 



adequacy and his socio-economic status* 



CHAPTER III 



RESEARCH DESIGN 



Ob.iectives 



The child with inadequate visual perception is nearly 
always handicapped to the extent that all his school subjects 
which involve reading are affected adversely. Cumulative school 
failures make remediation measures difficult, costly and frus- 
trating. 

Recognition of the preventability of visual perception 
disorders which manifest themselves in specific reading disabil- 
ities has led to the development of programs for the identification 
and training of the perceptually handicapped child. However, 
training which is apparently successful with some perceptually 
handicapped children nevertheless fails to benefit others (Axline, 
19^7). When in addition to his perceptual handicap, a child also 
hjis an organic functional impairment (such as defective vision), 
or a cultural handicap (such as an impoverished experiential back- 
ground), his learning problems may be compounded. 

More knowledge is needed concerning the effectiveness of 
specific training activities with children who exhibit different 
combinations of learning disabilities. Accurate diagnosis of 
learning disorders which accompany recognized perceptual dysfunc- 
tion, followed by the application of specific remedial measures, 
should lead to more effective preparation of perceptually handi- 
capped children for beginning reading. 
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General Purpose 

I'he general purpose of the study was to determine the 
interaction effects of vision and perceptual training on the read- 
ing readiness of perceptually handicapped kindergarten pupils » 

Specific Purposes 

The study was designed specifically to measure the effects 
of training in large muscle coordination and eye movements (as 
recommended by Newell Kephart) on the reading readiness of percep- 
tually handicapped kindergarteners who differ in visual acuity* 

Pupils in this study were designated "perceptually handi- 
capped” if their quotient on the Marianne Frostig Developmental 
Test of Perception, 3rd Edition (1964) placed them at or below the 
30^ percentile of the national standardization sample. In this 
study, perceptually handicapped children whose visual acuity 
rating for eithex eye ytae 20/30 or poorer in a Modified Clinical 
Technique (Blum and others, 1959) examination were considered to 
have "poor vision.” Those with 20/25 ratings or better in both 
eyes were considered to have "good vision.” Selected sub-tests 
of the Gina Pre-Beadiag Test (McCullough and Russell, lS'6l) and 
the Lee-Clark Reading Reada,ness Test (Lee and Clark, I962) were 
used as criterion measures of reading readiness. 

S\ipplemeatary Ob.jectives 

Two additional objectives were considered, as follows: 

1) To assess possible interaction effects of socio- 
economic status with the training program and vision, the 
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dimension of social class was incorporated into the design of the 
major study* A modification of Warner’s Index of Status Characterls- 
td.cs (19^9) vaa used as the classification device. 

2) To determine if there were possible effects of train- 
ing on pupils with normal perception, the major study was extended 
to include a contrast group of kindergarten pupils who demonstrated 
normal perception and also varied in visual- acuity* 



Hypotheses 

The central hypothesis tested in this study was as follows: 



The interaction effects of Kephart-recommended 
training and visual acuity are such t^at after 
receiving Kephart training, perceptually handi- 
capped kindergarteners who have normal vision 
will t^e significantly better prepared for read- 
ing than those with poor vision* 



It was conjectured, therefore, that Kephart training would 
significantly improve the reading readiness of perceptually handi- 
capped children with normal vision, but; would have little effect 
on those with poor vision* 

The supplementary objectives concerning possible inter- 
action effects of training, vision, and socio-economic status, 
and the effects of training on non-perceptually handicapped chil- 
dren led to the testing of two more hypotheses as follows: 



1) After receiving Kephart training, perceptually 
handicapped kindergarten pupils of average and 
high socio-economic status who differ in visual 
acuity will be better prepared for reading than 
similar children of lower socio-economic status 
who also receive such training. 



o 
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The assumption underlying this hypotheses ir that the child 
of higher socio-economic status already has accumulated other 
advantages associated with reading readiness and that perceptual 
training alone will be insufficient compensation for ths child of 
low socio-economic status o 

2) After receiving Kephart training, kindergarten 
pupils who have normal vision perception and 
normal visual acuity will be better prepared for 
reading than similar children with poor visual 
acuity who also receive such training# 

Procedural Strategy 

In carrying out the objectives of the major study, pro- 
cedures were followed which were intended to: 

a) Identify the perceptually handicapped kinder- 
garten children in a representative school 
district and assess their visual acuity# 

b) Provide systematic training activities in per- 
ception for approximately half of those so 
identified# 

c) Compare the relative effects of training and 
absence of training upon the reading readiness 
‘oi perceptually handicapped ld.ndergarteners who 
differ in visual acuity# 

To carry out the supplementary objectives, it was also necessary to 

a) Classify children in the study by socio-economic ^ 
status and analyze results accordingly# 

b) Identify and assign to treatment groups some 
kindergarten children who differed in visual 
acuity but were not perceptually handicapped# 

General Design of the Major Study 

To test the hypothesis of the major study, a factorial 
design was established, as represented in Figure 1# 
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Figure 1 

Design of the Major Study as Originally Proposed 





Kephart Training 


Control 


Good Vision 


15 pupils 


1^ pupils 


Poor Vision 


17 pupils 


12 pupils 



TMs arrangement permitted analysis of the interaction 
effects of training with visual acuity characteristics* Sandom 
assignment of experimental and control subjects W8us effected by 
placing the names of all eligible subjects on cards, turning the 
cards face down, selecting one name at a time for placement in a 
treatment group, returning the card to the pack and shuffling the 
cards before the next name* This method is suggested by Walker 
and Lev (1953) to assure that all subjects have as equal a chance 
as possible of being selected* It was originally intended to 
have the experimental and control group membership identical in 
number. The necessity of having to establish training groups of 
nearly equal size at four schools which had different numbers of 
eligible subjects precluded this possibility, however* 

The mean perceptual quotient and standard deviation for 
each of the randomly assigned originsil groups is given in Table 1* 
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Table 1 

Mean Perceptual Quotient and Standard Deviation for Each Original 

Group 





Training — 
Good Vision 


Training — 
Poor Vision 


No Training 
Good Vision 


—No Training — 
Poor Vision 


Mean 


82.40 


83.00 


80.64 


83.00 


Standard 


Deviation 


6A8 


7.67 


7.08 


7.26 



After the establishment of the design represented in 
Figure 1, it became apparent that each cell contained two distinct 
groups of children with respect to socio-economic background. It 
appeared that the experiment might be slightly redesigned to ex- 
tract some significant information concerning the interaction of 
socio-economic status with vision and training, A Chi-Square 
statistic was computed to determine if intercell differences were 
significant. No significance was found. Accordingly, without 
disturbing the original distribution of subjects in regard to 
main effects, the cells were further subdivided to include the 
socio-economic status dimension. This resulted in a 2x2x2 
factorial design, represented in Figure 2. 




Figure 2 

2x2x2 Analysis of Variance 



Training 



No 

Training 




The resulting distribution yielded the number of sub- 
jects in each treatment group shown in Table 2. The total 
number of children in column 1 of Table 2 was reduced by one 
since a subject pa. the origir^al study moved away before comple- 
tion of the experiment. 
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Table 2 

Final Number of Children in Bach Treatment Group 

of the Major Study 






Kephart Training 
Good Vision Poor Vision 


Control 

Good Vision Poor Vision 


Totals 1 


High 

SES 


8 


12 


6 


7 


33 


Low 

SES 


6 


5 


8 


5 


24 


Totals 


14 


17 

1 


14 


12 


57 



Design of the Study of Training Effects on Pupils 
with Normal Perception 

To analyze the effects of Kephart training on non-percep- 
tuaily handicapped pupils, an analysis of variance in a 2 s 2 
design (Figure 3) was done with a small sample of pupils who had 
a Frostig perceptual quotient at or above 96 (40 percentile)* 

The same identification tests, treatment conditions and criterion 
measU' es of the major study were applied to this group* Table 3 
represents the perceptual quotient for each treatment group* 
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Figure 3 

Desigia of the Study of Pupils with Normal Perception 






Training 


Control 


i 


Good Vision 


7 pupils 


5 pupils 


i 


Poor Vision 


k pupils 


5 pupils 






Table 3 




1 


Mean Perceptual Quotient for Each Treatment Group 


1 


of the Study of Pupils with Normal Perception 


! 


Training 
Good Vision 


Training 
Poor Vision 


No Training 
Good Vision 


No Training 
Poor Vision J 


Number 7 

Mean 101*00 


1 . 

T 

100*80 


5 

io8*8o 


5 1 

1 

102.80 



Identification Instruments and Procedures 
Perception Testing 

Kindergarten children with perceptual handicaps were 
identified by the successive application of two visual perception 
tests* 





33 



Initially, a simple screening device, the Perceptual Forms 
Test (1965) was administered during February 1966 to all kinder- 
garten children In the Mountain View School District, Mountain 
View, California who were present at school on the days the ^<ts 
were glveno The Perceptual Forms Test provides a simple assess- 
ment of visual-perceptual-motor coordination* Pictures of 
geometric forms are presented which cMldren arc asked to copy or 
complete* Since only the copying section has been empliically 
scaled, only that section was used* 

Austin (In Buros.(ed*), 1965* P® 1137) describes the test 
as being ’’helpful in evaluating the perceptual ability of school 
beginners*” She bases her opinion on a. review of research 
studies which show a high correlation between low scores on the 
Perceptual Forms Test and subsequent low achievement scores In 
basic subjects which utilize these perceptual skills* It is 

I- 

pointed out that although the Perceptual Forms Test is a satis- 
factory group screening device for identifying ch3.1dren with 
suspected perceptual handicaps, it is not sensitive enough to 
permit classification of children accordjLng to degrees of percep- 
tual ability* 

A scoring scale, developed after analysis of more than 
7,000 sets of children’s drawings, assigns points for accuracy, 
organization, size relationship, and neatness of work* Extra 
points are awarded at graduated intervals to compensate for age 
differen^ces* Scores below 60 are considered to be indicative of 
future difficulties in general school achievement* 



Accordingly, children who earned a score of 59 or less 
(a No# 1 Rating) were retested with a more comprehensive instru- 
ment, the Marianne Frostig Developmental Test of Visual Perception, 
3rd Edition (Frostig and others, 1964)# The Frostig Test measures 
such skills as perception of position in space, perception of 
spatial relationships, perceptual constancy, visual-motor coordi- 
nation, and figure-ground perception. In its 1963 standardization, 
2116 children ranging from three to nine years of ag^ were included# 

I 

Split-half reliability correlation coefficients for the five sub- 
tests range from #35 to #96 depending upon the age of the subjects# 
Total score reliabilities range from #78 to #89o 

The Frostig Test yields a Perceptual Quotient derived in 
a manner analogous to the Stanford-Binet Intelligence Quotient# 
Children with a Perceptual Quotient of 92 (the 30^) percentile of 
the standardization sample) and below were arbitrarily designated 
as perceptually handicapped for purposes of this study# 

The Perceptual Forms and Frostig Tests were administered 

in small groups not exceeding ten pupils# The testing was con- 

‘ 1 

ducted by the research director and by two certified elementary 
and nursery school teachers who first received treiining in the 
administration of these tests# The training included practice in 
the administration of tests with pupils of similar age who were 
not in the study# 

Vision Testing 

All perceptually handicapped children in this study (plus 
a contrast group of non-handicapped children) were given 
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comprehensive vision examinations by a professional optometrist 
assisted by school nurses* Procedures used were those of the 
Modified Clinical Technique, a screening method by which children 
in a relatively short time can be accurately tested for defects 
in visual acuity, refraction, coordination, and color discrimina- 
tion* In a comprehensive comparative research project (Blum and 
others, 1959), the Contra Costa Coxmty Optometric Society studied 
seven different vision screening methods* The Modified Clinical 
Technique was found to be the most efficient* It had the most 
correct referrals (90 percent) and the least number of under and 
over-referrals* Its reliability coefficient was *93* 

Since children of kindergarten age have a tendency to be 
farsighted (Eames, 1953)* a visual acuity score tending to near- 
sightedness (20/30 or worse in either eye) was selected as the 
criterion * for ”poor” visual acuity* The optometrist who did the 
testing made individual evaluations of scores of coordination 
and refractive error, although there were too few of these to 
use as criteria of visual performance in this study* 

Classification by Socio-Economic Status 

Classification of children in the study according to 
socio-economic status was accomplished through a modified Warner's 
Index of Status Characteristics (19*^3) • Since children from most 
severely disadvantaged segments of the local population made up 
nearly half the membership in this study, it was decided to 
establish only two categories of social stratification: high and 

low. Following Warner's criteria, each child's father's 
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occupation and residential dwelling was rated separately on a 
five-point scale from 1 (highest) to 5 (lowest )« Those children 
whose scores totaled 9 or 10 were designated low SES<> All 
others in the study were designated high SBSo* 

The Independent Variable 

The independent variable was a program of training activ- 
ities in perception based on those presented in Kephart»s The 
Slo w Learner in the Classroom (l96o)<> Treatment consisted of 
daily exercises in large muscle coordination and eye movementso 
Typical activities included work with balance boards, walking 
beams, Marsden balls, stick figure tracing, ocular pursi?it exer- 
cises, chalkboard training, and games requiring arm and leg 
coordinationo Two recommended activities which were not included 
were trampoline work and pegboard exercises, the former because 
of technical difficulties and the latter because of lack of time* 
Children receiving training were assigned to groups 
ranging in size from four to seven pupils* Training was conducted 
for fifteen minutes a day, each school day for eight weeks, 
excluding holidays and days of teacher institutes* The training 
began on March l4, 1966 and continued through May 6* 

All nine of the Mountain View School District kindergarten 
teachers administered Kephart training for some portion of the 



*A description of residential and occupation categories and the 
frequency distribution of pupils by socio-economic status are 
shown in Appendix D* 
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project period* Before working with pupils in the study, each 
teacher received three hours of orientation ^nd training in 
Kephart methods by the project director and Dr* Marcia McBeath* 

The teachers worked from a standard set of daily lesson plans 
(see Appendix A) designed to keep treatments constant. One 
teacher would administer the training to an assigned group alone 
^ in the classroom while the child! en not in the eij^erimenteG. 
group were out of the room under the supervision of another 
kindergarten teacher. 

Training materials and counsel were provided by the 
p*^oject director who visited each teacher at least once a week 
during the training- period. 

Population Characteristics 

Pupi].s es5Tolled in the l8 kindergarten classes of the 
Mountain 'iTiew School District, Mountain View, California made up 
the population from which the samples in this study were drawn. 

Kindergarten children were selected as subjects for the 
study since they represent a sizable pre-reading group from the 
general population which is conveniently available for identifi- 
cation, testing, and training. Xn line with the objective of 
finding and assisting perceptually handicapped pupils before 
they encounter the pressures of formal reading programs, the 
kindergarten group seemed an ideal one to utilise. 

Five hundred and two kindergarteners were enroll<^Nl at 
the start of the study. During the 1965"*66 academic yea 3 ?. 

Mountain View School District's total elv>mentary school enrollment 
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averaged 3500 pupils in Kindergarten through Grade 8, 

Although Mountain View is essentially a suhurb^m residen- 
tial community, agriculture, industry, retail burinesses, military 
installations and research facilities all play a role in the local 
economy o The residents oJ Mountain View represent diverse ethnic 
groups, income levels and occupations* 

Four schools in Mountain View School District conducted 
kindergarten classes during the 1965-66 school year* Two of the 
schools have high concentrations of children whose parents are 
Mexican-American farm laborers or unskilled workers. The remain- 
ing two schools have a slight majority of children whose parents 
represent the professional-managerial category of occupations. 
However, an extensive socio-economic range is found at each 
school in the district. 

Derivation, of Sample used in the Major Study 
Of the 502 kindergarten pupils enrolled in Mountain View 
School District in Jsinuary 1966, 456 were present for screening 
with the Perceptual Forms Test. 

Number 1 Ratings (Scores of 59 or below) on the Perceptual 
Forms Test were found for l44 pupils. Of these, 128 were present 
for testing in small groups with the Frpstig Developmental Test 
of Visual Perception. Fifty«eight of these children earned a 

i 

Perceptual Quotient equal to or less than 92 (30^ percentile of 
the national standardization sample). All of these children were 
examined by an optometrist' for vision defects. Visual acu 3 .ty 
defects of 20/30 or worse in either eye was found in 29 cases. 





A summary of the sample derivation appears in Table 



Table k 

Number (N) of Subjects at Each Level of Sample 
Derivation for the Major Study 



Descr iption N 

Kindergarten Population at Start of Experiment 502 
Perceptual Forms Tests Administered ^56 
Perceptual Forms Tests Hesults with No© 1 Rating 1^ 
Frostig Tests Administered 128 
Frostig Results at or below PQ. 92 (Major Study Sample) 58 
Vision Tests Administered to Perceptually Handicapped 58 
Visual Acuity Cases at or Worse than 20/30 29 



The Dependent Variable 

Effects of training were measured by analysis of the 
results of selected subtests of the Ginn Pre-Reading Test 
(McCullough and Russell g 196l)i and the Lee-Clark Reading Readi- 
ness Test (Lee and Clark, 1962) • 

; In the 'Ginn Pre-Reading Test, Part 3 ” Visual Readiness 
was administered to all experimental and control subjects* All 
four tests of the Lee-Clark instrument also were administered, 
although only Tesi. 1 (recognition of similarities in letters). 

Test 2 (recognition of differences in letters), and Test h 
(recognition and differentiation of letters and word symbols) were 



4o 



designated criterion measures* 

These particular sub-tests were selected as criterion 
measures because they closely approximate the kinds of word and 
letter identification tasks which children encounter in typical 
first grade reading programs. Other portions of these tests 
measure symbol and concept understandings which are related to 
but are not identical to the task of perceiving actual words and 
letters. 

The Ginn Pre-Reading Test is a q^asi-stsindardized measure 
which according to the manual (McCullough and Russell, 196I, p. 3) 
is based upon the performance of 60^^ children in first grades 
distributed through thirteen geographical locations in the United 
States* It identifies children by quartiles of reading readiness 
for the Ginn reading textbook series* Since this series is one 
of the predominantly used in the first grades of the school system 
from which the sample of subjects was drawn, the Ginn Pre-Reading 
Test seemed a particularly appropriate measure of reading readi- 
ness for graduating kindergarteners in that district* Part III — 
Visual Readiness presents the child with a series of words 
arranged in groups of three, two of which are the same. He is 
asked to mark the word that is different. 

The Lee-Qlark Reading Readiness Test is a more carefully 
standardized instrument with high reliability and validity. It 
features a high ceiling and yet is short enough to maintain the 
interest of most kindergarteners. The Lee-Clark Manual (Lee and 
Clark, 1962, p. 678) reports reliability coefficients for the 
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total test ranging from to .96. Sub-test reliabilities are 
listed as: 

Part I — Letter Symbols (Tests 1 & 2) — Coefficient of .88 

Part III — Word Symbols (Test — Coefficient of .86 

Part II (Test 3 — Concepts) which was administered but was 
net designated as a separate criterion measure, has a reliability 
coefficient of .32. 

Test 1 of the Lee-Clark requires children to match identi- 
cal letters by drawing lines between them. In Test 2, children 
are asked to choose among four letters placed on a series of lines 
and cross out the letter that is different on each line. The 
final criterion measure, Test 4, presents sample letters and words 
one at a time and asks pupils to mark letters and words on each 
line which are identical with the sample. 

Statistical Procedures 

All hypotheses of the study were tested statistically by 
analysis of variance of the scores of pre-selecteot reading readi- 
ness sub-tests. Differences were . considered significant if the 
.03 confidence level was achieved. 

Computations of the F-Statistic were based on formulae 
and procedures recommended by Winer (1962). Since the number of 
cases varied from group to group, unweighted means analysis formed 
the basis of calculations to determine significance. In the 
unweighted means analysis, each group is treated as a unit by 
averaging the scores of individual members. Lindquist (1936) 
calls this ’’The Group as the Unit of Analysis.” 
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Effects of possible heterogeneity of variance were con- 
sidered because of the presence of some scores which deviated 
markedly from th© cell mean. Although the F-statistic is 
considered relatively robust (Winer, p. 239) with respect to 
heterogeneity, it was decided to analyze the simple effects of 
variables for those groups which had very large variances, and 
whose interaction effects between two or more variables appeared 
significant. Box’s Approximate F-Tests for Heterogeneous 
Samples (19!^^) served as a check sigainst the conventional pro- 
cedures employed. 

Measures c-f intervariable correlation and the statistical 
accumulation of information used in the study were obtained by 
processing the data through established Fortran programs using an 
IBM 7090 computer. 
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RESULTS AND DISCUSSION 
Results of the Major Study 

Results were compared for each of the perceptually handi- 
capped treatment jgroups* by means of three-way analysis of 
variance for each of the criterion measures.** 

Results of Analysis 

Criterion measures of reading readiness included the raw 
Svcores of the Gixm Pre-Reading Test, Test 3 and selected sub- 
tests of the Lee-Clark Reading Readiness Test. 

The Ginn Pre-Reading Test consists of five sub-tests. . 

For reasons mentioned in Chapter III (pp. 39-^0) » only Test 3» 
Visual Readiness, was chosen as a criterion measure from this 
battery. This test purports to measure the ability to recognize 
similarities and. differences in word symbols (McCullough and 
Russell, 1961, pc 3)* Table 5 lists the mean for each treatment 
group on Test 3* 



*The frequency distribution of Perceptual Quotients for each 
of the treatment groups in the major study is presented in 
Appendix B-1. 

**Raw scores for the criterion measures are listed in Appendix 
C-1. 
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Table 3 

Means for Treatment Groups on Test 3 of 
(Recognition and Differentiation 



the Ginn Pre-Reading Test 
of Word Symbols) 



TRAINING CONTROL 



Good Vision 


Poor Vision 


Good Vision 


Poor Vision 


High 

SES 


10.25 


9.83 


8.67 


11.43 


Low 

SES 


10.00 


6.6o 


9.38 


7.40 




A summary 


of analysis of variance on this 


criterion is 



reported in Table 6* 
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Table 6 



Three-Way Analysis of Variance for Ginn Test 3 



Source of 
Variation 


Sum of 
Squares 


Degrees of 
Freedom 


Mean 

Squares 


- r 

F 


Training 


.66 


1 


.66 


NS ' 

t 


Vision 


7.66 


1 


7.66 


NS 


Socio-Economic Status 


38.27 


1 


38.27 


2.13 


Training-Vision 


17 A5 


1 


17.45 


NS 

1; 


Training-SES 


0 

0 

• 


1 


0 

0 

• 


NS : 


Vision-SES 


49.18 


1 


49.18 


2.74 


Training-Vision-SES 


2.64 


1 


2.64 


NS 


Within Cells 


880.48 


in 


17.97 




TotsG. 


996.3'f 


% 




\ 



At 1 and 49 degrees of freedom, the following F statistics 
are req.iiired for significance: 

At 1% 7.18 

3% 4*04 

10 % 2o82 

No significant difference can be assumed for training, 
vision, or socio-economic status, or interactions, with regard to 
the Ginn criterion measure. The degree of significance stated in 
the null hypothesis was .05. 

In addition to Test 3 of the Ginn Pre-Reading Test, the 
entire Lee-Clark battery was administered to experimental and 
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control subjects at the conclusion of the eight-week training 
period. Data is reported for each of the subjects and the total 
score of the Lee-Clark instrument even though only Tests 1, 2, 
and k were originally designated as criterio?^ measures. 

Test 1 of the Lee-Clark produced means for the various 
treatment groups as shown in Table 7* 

Table 7 

Means for Treatment Groups on Test 1 of the Lee-Clark 

Heading Readiness Test 

(Visual Discrimination and Recognition of Similarities 

in Letter Symbols) 





TRAINING 






CONTROL 




Good Vision 


Poor Vision 


Good Vision 


Poor Vision 


High 

SES 


1 

7.13 


7.33 


7.17 


6.57 


Low 

SES 


3.67 


kAo 


7.38 


6.40 



1 

nuv V vx#* 



Test 1 ’’measures ability to discern similarities in 
forms” (Lee and Clark, 1962, p« 3)# A summary of the 



analysis of variance for this measure is shown in Table 8. 



Table 8 

Three-Way Analysis of Variance for Test 1 of the Lee-Clark 

Beading Beadiness Test 



Source of 
Variation 


Sum of 
Squares 


Degrees of 
Freedom 


Mean 

Squares 


F 


Training 


20.23 


1 


20.23 


2.68 


Vision 


0.03 


1 


0.03 


NS 


Socio-Economic Status 


32.79 


1 


32.79 


^.35* 


Training-Vision 


4.89 


1 


4.89 


NS 


Training-SES 


3^.64 


1 


3^.6^ 


4.39* 


Vision-SES 


0.00 


1 


0.00 


NS 


Troining-Vision-SES 


.86 


1 


.86 


NS 


Within Cells 


369.68 


in 


7.54 




Totals 


^3.12 


56 







♦Significant at .05. 



The significant interaction between training and socio- 
economic status was further analyzed to discover the simple effects 
of training on pupils who differed in socio-economic status. 

The F-statistic for training effects on the high socio- 
economic group was 1.98 (not significant). For the low socio- 
economic the F-statistic was 1^.29, significant beyond the .01 level 



of confidence. 
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It appears from the foregoing analysis that Kephart train- 
ing depressed the scores on this measure for low socio-economic 
status children and had no apparent effect on the other variables* 
The next criterion measure. Test 2 of the Lee-Clark, 
’’measures the ability to perceive differences in letter form«” 

(Lee and Clark, 1962, p* 3)« Means for each of the treatment 
groups are reported in Table 9* Analysis of variance for Test 2 
is reported in Table 10* 



Table 9 

Means for Treatment Groups on Test 2 of Lee-Clark Headi.ng 

Headiness Test 

(Visual Discrimination and Differences in Letter Symbols) 





TRAINING 


CONTROL 




Good Vision 


Poor Vision 


Good Vision 


Pojr Vision 


High 

SES 


10.13 


11.35 


8.50 


10.71 


Low 

SES 


10.83 


kAo 

1 


10.25 


6.40 



% 






o 
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Table 10 

Three-Way Analysis of Variance for Test 2 of the Lee-Clark 

Heading Headiness Test 



- 



♦♦Significant at .05 
♦♦♦Significant at .001. 



From the preceding tables it can be seen that apparently 
Kephart training had no effect on the ability to perceive differ- 

i 

ences in letter forms. However « apparently scores were influenced 
by socio-economic status and visual adequacy. The influence of 
vision on this criterion measwe is probable although the required 
level for si^ifioance was not obtained. 



Source of 
Variation 


Siun of 
Squares 


Degrees of 
Freedom 


Mean 

Squares 


P 


Training 


1 * 

.59 


1 


.59 


m 


Vision 


39.00 


1 


39.00 


3*60* 


Soeio-Sceaomic Status 


65.85 


1 


63.85 


6.05^* 


Training-Vision 


10.58 


1 


10.58 


NS I 


Tradning-SES 


11.10 


1 


11.10 


NS 


Vision-SES 


15'^.8l 


1 


15'».81 


14.66^^^ 


Training-Vision-SES 


.21 


1 


m 

rv> 


NS j 


Within Cells 


531.20 


hi 


10.84 




Totals 


8 IX .34 ' 

t 


56 






♦Significant at 


.10. 
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^An analysis of the simple effects of the vision-socio- 
economic status interaction provided the following result: 

Vision effects on High SES — F = 3.5^ 

Vision effects cn Low SES — F s 32. 

From the foregoing it wovJLd appear that poor vision 
depressed the scores of this criterion measure for pupils of low 
socio-economic statue, regardless of training* 

Test 3 (Concepts) of the Lee-Clark was not one of the 
selected criterion measxires (it does not test reading skills, per 
se), but is presented here as a matter of interest* Test 3 
"measures each pupil's oral vocabulary, his understanding of con- 
cepts, his ability to follow directions, and his knowledge of 
meanings" (Lee and Clark, 1962, p* 3)* Table 11 reports the 
means and Table 12 presents the analysis of variance for each of 
the treatment groups* 



*Signif leant beyond *001* 
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Table 11 



Means for Treatment Groups on Test 3 of the Lee 
Heading .Readiness Test (Concepts) 


-Clark 




THAINING 




CONTROL 




Good Vision 


Poor Vision 




Good Vision 


Poor Vision 


Avg. 












SES 16.63 


17.58 




' 15.50 


l6«86 




Low 












SES 15.67 


15.20 




15.50 


13.00 






Table 


12 








Three-Way Analysis of Variance : 


for Test 3 of the 


Lee- Clark 






Heading Headiness Test 






Source of 


Sum of 




Degrees of 


Mean 




Variation 


Squares 




Freedom 


Squares 


P 


Training 


lh.?k 




1 


14.74 


1 

3.26^ 


Vision 


.33 




1 


.33 


NS 


Socio-Economic Status 


42.83 




1 


42.83 


9A8*** 


Training Vision 


2.18 




1 

1 


2.18 


NS 


Training-SES 


.20 




1 


.20 


NS 


Vision-SES 


23.07 




1 


23.07 


5.10^^ I 


TraiPing-Vision-SES 


4.89 




1 


4.89 


NS 


Within Cells 


221.28 




ii2 


4.52 




Total 


309.52 




56 







♦Significant at .lO* 
♦♦Significant at *05* 
♦♦♦Significant at •01* 



Once again, training effects failed to reach the required 
degree of significance (•0^)« It would seem, though, that the 
trend represented by the F-statistic here indicates that the 
Kephart training program may have had some effect on concept 
development as mesisured by this test* Mean Scores on Test 3 of 
the Lee-Clark Readiness Test were consistently higher for the 
experimental groups, and significance at the 10 percent level was 
achieved* 

The influence of socio-economic status was evident here, 
with high status children achieving higher scores* 

As with the previous criterion measure, interaction 
effects of vision and socio-economic status were analyzed with 
regard to simple effects* The following F statistics resulted: 

Vision Effects on High SES — F « 3*90* 

Vision Effects on Low EES — F « 6*45** 

From the above F-statistics it can be inferred that 
vision is apparently related to the concepts scores of both high 
and low status pupils, but for low status pupils the relationship 
is more pronounced* 

Test k ’’measures the ability to recognize similarities 
and differences in letter and word forms, from the most simple 



♦Significant at *10 
♦♦Significant at *03* 
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type of gross differences to complex and minute variations" (Lee 
and Clark, 1962, p* 3). Means for treatment groups with regard 
to Test 4 are given in Table 13» followed by a three-way analysis 
of variance for Test 4 which is reported in Table 1^. 

Table 13 

Means for Treatment Groups on Test 4 of the Lee-Clark 

Beading Beadiness Tests 

(Recognition and differentiation of letters and words.) 



TRAINING CONTROL 





Good Vision 


Poor Vision 


Good Vision 


Poor Vision 


Avg. 

SES 


10.13 


12.00 


14.17 


12.^3 


Low 




13.83 


10.00 


9.50 


11.00 



5 ^ 



Table 

Three-Way Analya's of Variance for Test ^ of the Lee-Clark 

Heading Headiness Test 



Source of 
Variation 


Sum of 
/Squares 


Degrees of 
Freedom 


Mean 

Squares 


F 




Training 


3.77 


1 


3.77 


NS 




Vision 


1.19 


1 


1.19 


NS 




Socio-Economic Status 


2^.13 


1 


24.13 


1.07 




Training-Vision 


A? 


1 


.47 


NS 




Training-SES 


38.21 


1 


38.21 


1.69 




Vision-SES 


1.72 


1 


1.72 


NS 




Tre-' ning-Vision-SES 


46.14 


1 


46.14 


2.04 




Within cells 


1107.49 


42 


22.60 






Total 


1223.12 


56 











Bxataination of the data in the foregoing tables indicates 
that neither main effects nor interactions among the variables were 
statistically signiiicant for s^rmbol recognition ability as measured 
by Test k* 

The Lee-Clark Heading Headiness total test score is the 
arithmetic sum of the preceding four sub-tests. Table 15 presents 
the means of the total test scores for the various treatment groups. 
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Table 15 

Means fcr Treatment Groups on Total Score of the Lee-Clark 

Beading Readiness Test 





TRAINING 


NO TRAINING 




Good Vision 


Poor Vision 


Good Vision 


Poor Vision 


Avg. 




48.17 


45.33 


46.57 


SES 


44.00 


Low 










SES 


45.6? 


34.00 


42.63 


36.80 



Table l6 shows the analysis of variance results for to'tal 
scores of the Lee-Clark Beading Beadiness Test* 



Table 16 



Three-Way Analysis of Variance for Total Score of the Lee- 

Clark Beading Beadiness Test 



Source of 
Variation 


Sum of 
Squares 


Degrees of 
Freedom 


Mean 

Squares 


F 


Training 


1.85 


1 


1.85 


NS 


Vision 


84.15 


1 


84.15 


NS 


Socio-Economic Status 


£00.98 


1 


600.98 


6 . 57 ** 


Training-Vision 


.66 


1 


.66 


NS 


Training-SES 


3,44 


1 


3.44 


^S 


Vision-SES 


361.24 


1 


361.24 


3.95* 


Training-Vision-SES 


37.88 


1 


37.88 


NS 


With cells 


4485.51 


hi 


91.34 




Total 


9142.58 


56 







*Significant at «10 

**Significant at .05 

Only the effect of socio-economic status was found to be 
significaat on the Lee-Clark Totals with high SES subjects out- 
scoring the low SES groups* Particularly low scores were obtained 
by low status pupils who also had vision defects* This was re- 
flected in the Vision-SES interaction statistic which approached 
but did not reach the *03 level* 



Ma-in Effects of Training^ Yision» and Socio-Economic Status 

From the foregoing information, It must be concluded that 
under the conditions of the experiment, and with the sample of 
perceptually handicapped selected, neither tra ini ng nor vlsuail 
acuity demonstrated a consistent relationship to the reading 
readiness criterion measure of the study. The only variable to 
consistently demonstrate a relationship to the criterion measures 
was socio-economic status. 

Kephart Training 

The following summary (Table 17) compares the effect of 
training on the combined subjects In the experimental (N = 31) 
and 'Control (N s 26) groups: 



Table 1? 

Comparison of Means of the Criterion Measures for 
Combined Training Groups 



Criterion 

Measure 


Training 

Groups 


Control 

Groups 


Ginn #3 


9.'^5 


9.38 


Lee-Clark #1 


6.10 


6.92 


Lee-Clarly*’#2 

’ ^ 


9.81 


9.23 


Lee-Clark #4 


11.35 


11.65 


Lee-Clark #3* 


16.58 


15.38 


Lee-Clark Total 


'f3.8l 


43.19 



*Signlf leant at .10. 
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For only wo of the four original orltl^ion measures did 
the experlmei;ital group scores exceed those of the control group, 
and these were not statistically significant, as Indicated by the 
preceding analyses* 

V ision 

Visual acuity differences did not seem to make any differ- 
ence with regard to scores on the criterion measures* (Table l8 
Illustrates the point* (Twenty-eight subjects with normal visual 
acuity were compared with 29 subjects with poor visual acuity* 

Table l8 

Comparison of Means of the Criterion Measures for 
Combined Vision Groups 





28 

Good Vision 


29 

Poor Vision 


Ginn #3 


9.61 


9.24 


Lee-Clark #1 


6.46 


6.48 


Lee-Clark #2 


9.96 


9.14 


Lee-Clark 


11.46 


11.59 


Lee-Clark #3 


15.86 


16.21 


Lee-Clark Total 


4o.ll 


43.38 



o 

ERIC 



I 



59 



Socio-Economic Status 

Table 19 demonstrates the consistent relationship of socio- 
economic status to scores on the selected criterion measures* On 
every one of the mesusures, the 3>3 high SES subjects had higher mean 
scores than the 2k low SES subjects* Significance at the *0^ level 
was found in the case of three criterion measures* 

Table 19 

Comparison of Means of the Criterion Measures for 
Combined Socio-Economic Status Groups 



Criterion 

Measure 


High 

SES 


Low 

SES 


Ginn #3 


10*06 


8.54 


Lee-Clark 


7.09 


5.63 


Lee-Clark #2* 


10*39 


8.38 


Lee-Clark #k 


12*03 


10.75 


Lee-Clark #3* 


16*82 


14.96 


Lee-Clark Total* 


46*30 


59.71 



^Significant at *05* 



Discussion of Results of the Major Study 

The major hypothesis relating to predicted higher post- 
training reading readiness scores for perceptually handicapped 
children with normal vision was not sub£^tantiated* 
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The flnddLzigs fail to verify McBeath*s ex post facto 
analysis (1966) in which she found that Kephart training appar- 
ently significantly improved the reading readiness of kindergarten 
children with normal visual acuity, but was of doubtful value with 
children with poor visual acuity. Except for a trend in the 
Irection of significance in Test 2 (recognition of differences 
in letter symbols) and Test 5 (concepts), the training program in 
this study appeared impotent for the stated purpose with all 
vision groups. Par'"-* "ularly noteworthy is the fact that not a 
single criterion measure even approached significance for a 
training- vision interaction effect. 

Possible explanations for this apparent discrepancy 
probably lie in the population differences of the respective sam- 
ples or in the fact that McBeath*s group was not randomly selected. 
McBeath’s population had an inferred intelligence quotient of 108, 
based on test data for older siblings. The IQ median of this 
study* s sample is not known, but it is assumed to be considerably 
lower since ^2 percent of the children were of low socio-economic 
status. There is also the possibility that McBeath*s sample or 
the sample under investigation here is unique. 

The hypothesis concerning predicted higher reading readi- 
ness scores for the higher socio-economic status treatment groups 
confirmed. Apparently factors related to socio-economic 
status not measured in this study were of greater influence than 
either training or vision. 




Results of the Normal PerceT)tion Study 



Results were analyzed to test the hypothesis that Kephart** 
recommended training would result in higher reading readiness 
scores for children with normal perception and normal vision# 
Subjects with perceptual quotients above 96 (^0«> percentile) on 
the Frostig Developmental Test of Visual Perception were deemed 
to have normal perception.* Visual acuity standards and readiness 
criterion measures** were identical to those applied to the per- 
ceptually handicapped groups. 

Results of Analysis 

Means for each treatment group of the normal perception 
study on Test 3 of the Ginn Pre-Reading Test are presented in 
Table 20. The analysis of variance for the main effects and the 
interactions of this test are given in Table 21. 



*Perceptual Quotient frequencies for the normal perception 
group are listed in Appendix B-2. 

** Criterion measure raw scores for the normal perception 
group are listed in Appendix C-2. 
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Table 20 

Means for Normal Perception Treatment Groups on Test 3 
of the Ginn Pre*Headlng Test 



TRAINING 



CONTROL 



Good Vision 


Poor Vision 


Good Vision 


Poor Vision 


11.57 


12.50 


11.40 

1 


13.20 


Table 21 

Two-Way Apaly?iis of Variance for Test 3 of the 

Pre-Reading Test 


Ginn 


Source of 


Sum of 


Degrees of 


Mean 


Variation 


Squares 


Freedom 


Squares F | 


Training 


.35 


1 


.35 NS 


Vision 


9.46 


1 


9A6 1.21 


Training-Vision 


.91 


1 


•91 NS 


Within cells 


146.71 




8.63 


Totals 


157.45 


20 


y 


At 1 and 17 


degrees of freedom, 


the following F statistics 
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At 1% 8.40 

5 % 4.45 

10 % 3»03 

Since neither treatment, vision, nor their interaction 
reached the required confidence level, no significant differences 
can be assumed for the Ginn criterion meaisure. 

Table 22 

Means for Normal Perception Treatment Groups on Test 1 
of the Lee-Clark Heading Beadiness Test 



TRAINING 

Good Vision Poor Vision 


CONTROL 

Good Vision Poor Vision f 


7.86 


10.50 


8.00 


7.00 




Table 23 

Two-Way Analysis of Variance for Test 1 of the Lee- 

Beading Readiness Test 


-Clark 




Source of 


Sum of 


Degrees of 


Mean 




Variation 


Squares 


Freedom 


Squares 


F 


Training 


14.32 


1 


14.32 


2.42 


Vision 


3.39 


1 


3.39 


NS 


Training-Vision 


16.75 


1 


16.75 


2.83 


Within cells 


101.86 


iZ 


5.91 




Total 


136.32 


20 
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Once agadn It appears that the requiret'i degree of signifi** 
cance was not achieved for the variables in the study* The data 
indicates a trend in the direction of a relationship between train- 
ing and poor vision* 

Lee-Clark Test 2 (Letter Differences) means for each group 
are represented in Table 24* Analysis of variance for Test 2 is 
reported in Table 23* 

Table 24 

Means for Normal Perception Treatment Groups on Test 2 
of the Lee-Clark Beading Beadiness Test 



TBAINING 

Good Vision Poor Vision 



CONTBOL 

Good Vision Poor Vision 



11*37 12*00 11*00 11*20 




Table 25 

Two-Way Analysis of Variance for Test 2 or the Lee-Clark 

Reading Readiness Test 
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Source of 
Variation 


Sum of 
Squares 


Degrees of 
Freedom 


Mean 

Squares 


F 


Training 


2.38 


1 


2.38 


NS 


Vision 


.51 


1 


.51 


NS 


Training-Vision 


.05 


1 


.05 


NS 


Within cells 


26.51 


iZ 


1.56 




Total 


29. 


20 








On this measure of ability to discriminate letter differ- 
ences, no significant differences were found* 

On Test 3 (Concepts) of the Lee-Clark Reading Readiness 
no significance weis found fox* main effects or interactions for the 
Normal Perception groups. Means are listed in Table, 26, and the 
analysis of variance for Test 3 appears in Table 27. This fact 
contrasted with the results of the pex'ceptually hsindicapped group 
scores on the same test. In that group a trend was evident in the 
direction of indicating that training influenced results. 
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Table 26 



Means for Normal Perception Treatment Groups on Test 3 
of the Lee-Clark Beading Beadiness Test 



TBAINING 



CONTBOL 



Good Vision 


Poor Vision 


Good Vision 


Poor Vision 


17.86 


16.75 


17.60 


l6.40 



Two-Way At\aly;»is 


Table 2? 

of Variance for Tt'st 3 of the Lee- 
Beading Beadiness Test 


'Clark 




Source of 


Sum of 


Degrees of 


Mean 




Vari.ation 


Squares 


Freedom 


Squares 


P 


Training 


.45 


1 


.45 


NS 


Vision 


6.78 


1 


6.78 


i.8o 


Training-Vision 


0.00 


1 


0.00 


NS 


Within cells 


64.01 


iZ 


3.77 




Total 


71.24 


20 







Similar outcomes were found on Test k of the Lee-Clark 
instrument. Test results failed to differentiate significantly 
among treatment groups on this measure of ability to recognise 
similarities and differences in word and letter forms. Table 28 

presents the me^ans and Table 29 shows the analysis of variance for 
Test 4- 
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Table 28 

Means for Normal Perception Treatment Groups on Test k 
of the Lee-Clark Heading Headiness Test 



THAINING 


CONTROL 


Good Vision 


Poor Vision 


Good Vision 


Poor Vision 


15.29 


16.00 


15.80 


15.00 



Table 29 

Two-Way Analysis of Variance for Test k of the Lee-Clark 

Beading Headiness Test 



Although groups which received training received higher 
total Lee-Clark scores (Table 30), these differences were not sig- 
nificant at the required ,03 level. Table 31 presents the analysis 
of variance for the treatment groups on Lee-Clark Total errors. 






Source of 
Variation 


Sum of 
Squares 


Degrees of 
Freedom 


Mean 

Squares 


F 


Training 


.30 


1 


.30 


NS 


Vision 


.00 


1 


.00 


NS 


Training-Vision 


2.88 


1 


2.88 


NS 


Within cells 


182.23 


17 


10.72 




Total 


185 . 'H 


20 







Table 30 



Means for Normal Perception Treatment Groups on Total Test 
Scores of the Lee-Clark Heading Headiness Test 



TRAINING CONTROL 

Good Vision Poor Vision Good Vision Poor Vision 

52.27 55.00 52.^ ^9.6o 



Table 31 

Two-Way Analysis of Variance for Total Test Scores of the Lee- 

Clark Heading Readiness Test 




Source of 
Variation 


Sum of 
Squares 


Degrees of 
Freedom 


Mean 

Squaires 


F 


Training 


39.22 


1 


39.22 


1.15 


Vision 


.15 


1 


.15 


NS 


Training-Vision 


59.56 


1 


59.56 


1.75 


Within cells 


578.40 


iZ 


34.02 




Total 


677.33 


20 







Discussion of Results 

Failure of training or vision to significantly affect the 
reading readiness criterion measures indicates either that these 
independent variables are relatively unimportant dLn influencing 
the reading readiness of pupils with normal perception, or that 
some internal factors of the experiment were at fault. 
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On the basis pf the results, the hypothesis must be 
rejected which predicted significantly higher post-training read- 
ing readiness scores for kindergarten pupils with normal percep- 
tion and normal vision* 

Higher mean results on five of the six subtest for the 
poor vision training group compared to their good vision counter- 
parts is in direct conflict with McBeath*s findings (1966) that 
Kephart training improved the reading readiness of normal vision 
children but had no salutary effect on poor vision subjects* 

This suggests that for this sample, some other variable, such as 
intelligence, may have had a greater effect on reading readiness 
than either training or vision* 




CHAPTER V 



SUMMARY AND IMPLICATIONS 
Problem and Procediires 

The study was undertaken to determine the effects of a 
reading readiness training program for perceptually handicapped 
kindergarteners who differed in visual acuity* Concurrent 
investigations were made of the interaction ef effects of socio- 
economic status iTith training $ and the effects of training on 
pupils with normal visual perception* 

In this report, visual perception was defined as ’’the 
process of giving consistent and accurate meaning to that which 
is observed* It is generally considered to be a learned 
phenomenon* Perceptually handicapped children are those who do 
not consistently and accurately interpret what they see, particu- 
larly with reference to identifying printed letters and words* 

Visual acuity, on the other hand, was defined as a measure 
of organic ability to dis^^riminate small variations in form at 
prescribed distances* Defects in visual acuity typically are 
correctable by using properly fitted lenses* 

Children who were perceptually handicapped were identified 
by the use of two screening instruments administered successively* 
The Perceptual Fcz»«s Test first was administered to all kinder- 
garten children who were present in the Mountain View School 
District (N = 4^6) during February, 1966* Those receiving a raw 
score of 59 or below (N = l44) were retested with the Frostig 
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Developmental Test of Visual Perception* Any ciiiild testing at the 
30 ^ percentile or below on the Frostig Test was designated per- 
ceptually handicapped for the purpoe.es of this investigation* 
Fifty-eight children were so designated* The perceptually handi- 
capped children plus a snail contrast group of children with 
normal perception (N = 21) were screened for vision defects by 
means of the Modified Clinical Technique* Those pupils whose 
visual acuity in either eye tested 20/30 or worse were considered 
to have poor vision* The rest were considered to have good vision* 
In the major studyi 29 subjects had good vision and 29 had poor 
vision* In the study of children with normal perception* 12 had 
good vision and 9 had poor vision* 

Perceptually handicapped children and the small contrast 
group of children with normal perception were randomly assigned 
to escperimental and control groups* In the major study* each 
experimental group was compared with a control group of equivalent 
vision and socio-economic status* In the study of children with 
normal perception* only vision and training were considered* 

Each child in the e3Q>erimental group received 15 minutes 
a day of tr a i ni ng in large muscle coordination and eye movements 
as prescribed by Kephart* Children in the control groups 
received no special treatment* Kindergarten teachers administered 
the training to children in small groups* Detailed daily lessen 
plane and materials were provided to keep treatments constant* 
Training continued over eight weeks of sdhdol from March 1^ 
through May 6* 1966* 




Following the training period, the Ginn Pre-Reading Test, 
Part 3 and the entire battery of the Lee-Clark Reading Readiness 
Test were administered as criterion measures to all children in 
the study* Results of each of the sub-test^ ^d the total score 
of the Lee-Clark test were analyzed to verify the following 
hypotheses : 



(1) /? The interaction of Kephart-recommended 

training and visual acuity are such that 
after receiving Kephart treatment, per- 
ceptually handicapped kindergarteners 
who have normal vision will be signifi- 
cantly better prepared for reading than 
those with poor vision* 

(2) After receiving Kephart training, per- 
ceptually handiicapped kindergarten pupils 
of average and high socio-economic status 
who ^ffer in visual acuity will be 
better prepared for reading than similar 
children of lower socio-economic status 
who also receive such training* 

(3) After receivd.ng Kephart training, kinder- 
garten pupils who have normal visual 
perception aaid normal visual acuity will 
be better prepared for reading than 
similar children who have normal visual 
perception and poor visueO. acuity who 
also receive such training* 



Results 

The central hypothesis which predicted that training in 
large muscle coordination and eye movements would result in a 
.reading readiness advantage for perceptually handicapped children 
with normal visual acuity was not borne out by the study. Such 
children surpassed neither those with poor vi, ^on nor their 
equivalent control groups* 




There was no subs1?antiation for the supplementary hypo- 
thesis relating to socio-economic status* Analysis of the results 
indicated that the training program was apparently irrelevant, 
since the high status experimental and control groups surpassed 
their low-status counterparts by proportionate margins. 

The third hypothesis relating to predicted benefits of 
Kophart -training for children with normal perception and nomal 
vision was not substantiated* There were no significant differ- 
ences on any of the criterion measures between non-perceptually 
handicapped children with good vision and those with poor vision* 
Certain trends were observed, however* In one test of 
recognition of differences in letter symbols and in a test of 
concepts related to beginning reading, Kophart training appeared 
to have exerted a sailutcury influence, significant at the *10 
level* 

The major conclusion to be derived from the results is 
that factors associated with socio-economic status apparently are 
of mc^e significance in determining the reading readiness level 
of perceptually handicapped kindergarteners than either visual 
actiity or Kephart training* 



Limitations 

There are several limitations jhich may have affected the 
results* Some have to do with the design of the study and some 
are associated with field conditions which were unexpectedly 
encountered* 



Screening Instruments and Procedures 

The Perceptual Forms Test which was employed as the pre- 
liminary screening instrument was standardized with "school 
beginners" who ranged in age up to a year older than the group 
represented in this study* In this study^ scores for children 
under six years of age were obtained by extrapolation of the 
scoring scale provided in the test manual* Hence, it is possi- 
ble that some errors in preliminary classification could have 
been made with very young subjects* While this could not have 
affected the results directly (children identified by the 
Percefvtual Forms Test were screened a second time with another 
instrument), it did limit the effectiveness of the initial 
screening device* ^!ore than twice as mary children were identi- 
fied as perceptually handicapped in the first screening as in the 
second* 

The carefully standardized Frostig instument which was 
used as the final screening measure for perceptual adequacy, was 
limited by the fact that it had been validated on a predominantly 
middle-class population* Forty-two percent of the children in 
this Study were of low socio-economic status* During Frostig 
testing, some children appeared to have difficulty understanding 
the directions* This may have been caused either by low intelli- 
gence or inability to understand directions in the English 
language* The Frostig Test, for some children in the group tested, 
may have been more a measure of intelligence or understanding of 
spoken English than of perceptual adequacy* 
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Even though the examiners carefully rehearsed their 
procedures, testing conditions varied greatly from school to 
school* In most cases it was possible' to test the recommended 
limit of ten pupils at a time. In other csuses, space could not 
be made available for the testing of more than four of five# In 
the case of make-up tests, sometimes a single child would be 
examined* It became obvious to the examiners that despite their 
efforts to standardize test administration procedures, the 
children in the smaller groups did receive more attention# Their 
scores may be spuriously high in relation to the children tested 
in larger groups# 

Duration of Treatment 

It may very well be that the training period (eight weeks) 
was too short to expect differences to register, even tnough 
. Covington (1962), Brasiel and Terrell (1962) and others have 
reported training benefits over even shorter periods. Another 
possibility is that the individual activities presented in the 
training program were not repeated often enough to produce the 
desired results. 

Field Variables 

It was not possible to manage all the variables ' in the 
experiment which might have beei significant# For instance, 
initial screening took place during a period in which the schools 
were experiencing a severe epidemic of influenza# Absentee rates 
ranged as high as 25 percent on some days on which identification 
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tests were administered* Make-up tests were possible for only a 
portion of those missed* It is possible that many critical sub- 
jects were not included in the study* 

During the training program, absentee rates varied 
greatly among experimental subjects* Hepeat lessons were not 
feasible for those not present, and this may have affected their 
criterion me^ure scores* 

Of course there were differences in the interest, ability, 
and motivation of the teachers who took part in the project* The 
frustration indigenous to ' this variable was pointed out by 
Brownell who contended that 



A system of instruction represents no more 
than a paper organization* In the best of 
circumstances it cannot be truly prescrip- 
tive in the sense that all teachers who 
agree to teach according to that program 
will do the same things in the same way and 
will refrain from doing anything not spe- 
cifically required by that system (1966, 
p* 83)* 



In the study tmder investigation, care was exercised to 
keep treatment constant by providing daily lesson plans and 
materiaLLs and by information bulletins and weekly visits to each 
school by the project director* Still there is no way to 
guarantee that all required procedures were followed in every 
situation* 

It is assumed that any vao^iations caused by the fore- 
mentioned limitations were randomly distributed* 
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Program Deviations 

As for the tredning program itself, two deletions were 
made from the list of activities recommended by Kephart# 
Q?rampoline training was on the schedule but was canceled because 
of technical dj.fficulties* Pegboard exercises were not included 
in the schedule because of lack of time* Kephart considers 
trampoline and pegboard activities to be important features of 
his program* 

Vision Testing 

Although the Modified Clinical Technique procedures were 
very carefully followed, no direct measure of near visual acuity 
was included in the visual assessment battery* Many optometrists 
contend that an examination of the sco^e of the Modified Clinical 
Technique (which includes tests of far acuity, refractive error, 
coordination, color, and inspection for structural defects) is 
sufficient for all practical purposes (Blum and others, 1959 )* 
Robinson, however, feels that a separate test of near acuity 
should not be overlooked since her studies have reveeO-ed a lower 
correlation between an individual’s far and near acuity than 
between the far acuity of each of his two eyes ( 1953 )* Since 
the act of reading from books involves the nearpoint ocular 
accommodative mechanisms, it might have been more appropriate 
if a direct measure of near acuity had been obtained* 
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Implications 

Although it W8L8 hypothesized that there was a significant 
relationship between readiness, visual acuity and the effects of 
a training program for perceptually handicapped kindergarteners, 
the results failed to substantiate that assumption* Instead, 
the results iafidicate that future investigation might more 
profitably focus on examining the relationship of factors associ- 
ated with socio-economic status* These implications will be 
indicated among the suggestions for further research* 

JSoteworthy were the consistent findings of no significeint 
differences as a result of Kephart-type training* This suggests 
that schools should belwary of uncritically adopting mass reading 
readiness programs which call for training in eye movements and 
large muscle coordination* 

Suggestions for Further Research 
The major finding of the study was that socio-economic 
status,, factors wore more highly related to the perceptually 
handicapped child* s reading readiness than either visual adequacy 
or the particular training program employed* This points out a 
need for further investigation to determine which of several 
possible factors associated with socio-economic factors are 
responsible for these differences* A comparison of perceptually 
handicapped groups equated for intelligence, educational level 
of parents, and ethnic background might yield significant informa- 




i;ion* 
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Among the related questions raised by this study and some 
suggested procedures for finding possible answers are the follow- 
ing: 

1. Is Kephart training for fifteen minutes a day for eight 
consecutive weeks sufficient to produce measurable differences? 
The experiment could be carried on for one or two year’s time to 
see if longer periods of Kephart training produced different 
results* 

2. Is Kindergarten age the most appropriate age for 
administering Kephart training? The experiment could be repli- 
cated with pre-schoolers and first graders to see if this kind 
of perceptual training is more effective at some other age than 
the one chosen for this study* 

5* Could Kephart training have a delayed effect on the 
acquisition of reading skills? The same children in this study 
could be retested for reading skill achievement at six months 
intervals during the next few years* 

Are there certain treatments in the Kephart program 
which are specific to certain visual and/or perceptual inadequa- 
cies? Matched groups of children with similar specifically 
diagnosed visual and perceptual problems could be compared after 
undergoing isolated aspects of Kephart training* 

Could scores on a screening test for perceptual 
adequacy be more a function of intelligence than of visual per- 
ception? Correlating the results of tests of perception with 
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tests of ability for a very large number of children might indi- 
cate the extent of this relationship* 

6* Is it possible that some other vision defect, rather 
than poor far visual acuity, contributes to perceptual disabil- 
ites in children? Errors of refraction, coordination, near acuity 
and color could be analyzed for a large group of children and 
correlated vith the results of tests of visual perception* 

7* Would the results of this study have been different 
had the same teacher worked vith all the training groups? Bather 
than having nine different persons administering the training as 
in this study, another investigation might employ one such person 
to work vith all children being treated* 

8* Are there socio-economic differences in the results 
of tests of visual perception? Existing standardized instruments 
for assessing perception could be extended to include different 
populations* Norms based on specific socio-economic groups could 
be developed* 

9* Is it possible that "perceptual handicap" is not a 
physiological phenomenon but rather only a theoretical construct 
invented to account for the fact that some children have unex- 
plained difficulty in learning to read? If this is the case, 
then Kephart»type training may well be irrelevant and future 
researchers might better turn their attention to investigating 
more direct techniques for helping children acquire reading 




skills* 



Appendix A 

Kindergarten Heading Readiness Project 
Lesson Plans for Perceptual Training 



Monday, March l4, 1966 

Chalkboard (Directionality) — see pp* 169-171 
Walking Board Forward — see pp* 217-218 

Tuesday, March 15, 1966 

Same as yesterday 

Wednesday, March I6, 1966 

The Clock Game — opposed movement toward the center 
pp. 171-17^ and 175-1 (a) 

Walking Board Forward — pp* 21y-2l8 

Thursday, March 17* 1966 

Same as yesterday 

Friday, March 18, 1966 

The Clock Game -- opposed movement away from center - 

pp* 17^, 177 and 175-1 (b) 

Walking Board Forward pp* 217-218 

Monday, March 21, 1966 

The Clock Gam© — same as Friday 

Walking Board Forward 

Walking Board Backward — pp. 218-219 

Tuesday, March 22, 1966 

♦Ocular Pur^it Training — Stage 1, pp* 241-2^2, 

pp* 146-150 (if necessary, drop to Stages 2, 5, 4 
or 5) 

Walking Board Back.Tard — pp* 218-219 
Wednesday, March 23, 1966 
Same as yesterday 



♦Use thumbtack on pencil 



Appendix A (Cont'd) 



Thursday, March 24, I 966 

*Ocular Pursuit Training -- sane as yesterday 
Angels-in-the-Snov — bilateral — jp# 230-231 

Friday, March 25 1 19^6 

Sane as yesterday 

Monday, March 28, I 966 

The Clock Game — opposed moTOBent toward £md away 
froi* center — pp» 173-177 
Angels-in-the-Snow — bilateral — pp» 230-231 

Tuesday, March 29, 19^6 

The Clock Game — parallel Boreflient »- pp* 177-178 
Angels-in-the-Snow — unilateral — pp* 230-231 

Wednesday, March 30, 1986 

Same as yesterday 

Monday, April 11, I 966 

*0cular Pursuit Training — Stage 1, pp* 241-242, 
pp* 146-150 as before 

Balance Board with l(^gest post — slaple balancing 

p# 222 

Tuesday, April 12, 1966 
No training 

Wednesday, April 13 « 1966 

Balance Board as on Monday 
Walking Board — forward and backward 

Thursday, April l4, 1966 . 

Marsden Ball — pp# 254-255 — touching with finger 
Balance Board — pp# 222 



*Use thuBbtaok on pencil 
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Friday, April 15 f 19^6 

Tracipoliao (Hecreatioa Departnidat) 

Monday, April l8, 1966 

Clock Game — movement with crossed meridians 

pp. 178-179 

Do movement toward center — p» 75 •• “the first 9 
Balance Board — p. 222 — use next smaller post if 
children have learned to use the largest one 

Tuesday, April 19 t 1966 
No training 

Wednesday, April 20, 1966 
Clock Game 

Walking Board — walking sideways — p. 219 
Thursday, April 21, 1966 

Clock Game — same as Monday but do second 9 — bottom 

of p. 175 ^ ^ 

Walking Board — walking sideways as yesterday 

Friday, April 22, 1966 

♦Ocular Pursuit Training — repeat Stage 1— p. 242; 

pp, 146-150 as on Tuesday, March 22. 

Walking Board — front, back and sideways 

Monday, April 25, 1966 

Stick Figur< s — pp. 262-264, A, Task 1 (square), l,2,5i 
and 4 

Angels-in-the-Snow -- pp. 230-252 — bilateral and 

unilateral movements 

/ 

Tuesday, April 26, 1966 
Same as yesterday 
Wednesday, April 27, 1966 

Stick Figures — pp# 262-265, B, Task 2 (rectangle), 1, 
2,3f and 4 

Angels-in-thc-Snow — pp. 230-232 — cross lateral 
movements 




♦Use thumbtack on pencil 
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Appendix A (Cont*d) 

Thursday, April 28, 1966 
Same as yesterday 
Friday, April 29, 1966 

Balance Board, Walking Board — review 
Monday, May 2, 1966 

Stick Figures — p« 26 ^, C, Task 3 (triangle), 1,2 
Walking Board — p* 219, 220, turniJig and bouncing 

Tuesday, May 3» 1966 

Same as yesterday 

Wednesday, May 4, 1966 

Stick Figures jo* 265, D, Task 4 (diamond), 1,2 
Walking Board — pp# 219, 220 — turning and bouncing 
as yesterday 

Thursday, May 5» 1966 

Stick Figures — same as yesterday 

Balance Board — p» 222 — using smallest po*st for thobe 
able to use it* From now on, use smallest post if 
possible* However, if child cannot use smaller post, 
substitute others* 

Friday, May 6, 1966 

Stick Figures -- p* 265, E, Task 5 (divided square) 
Balance Board — p* 222 

THE END, AND WE THANE YOU* 
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Appendix B*1 

Frequency Distribution of Perceptual Quotients 

in the Major Study 
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Perceptual Quotient 

92 

91 

90 

89 

88 

87 

86 

85 

Sk 

83 

82 

81 

80 

79 

78 

77 

76 

75 



Number of Students 

5 

5 

0 

1 

0 

4 

0 

8 

0 

11 

3 

1 

0 

2 

1 

1 

3 

0 
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J 

Perceptual Quotient 



Number of Students 




c 
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Appendix B-2 

Frequency Distribution of Perceptual Quotients 
in the Normal Perception Study 




Perceptual Quotient Number of Students 



118 

117 

116 

115 

11 ^ 

113 

112 

* 

111 

no 

109 

108 

107 

^ 106 

105 

10 ^ 

105 

102 

101 

100 

r 99 



1 

0 

0 

0 

1 

1 

1 

0 

1 

0 

2 

0 

0 

0 

0 

1 

2 

0 

k 

0 








Appendix B-2 (Cont’d) 



Perceptual Quotient 

98 

97 

96 



Numt>er of Students 

3 

0 

k 
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Appendix C-1 

Raw Scores of the Criterion Measures of the Major Study 

I 



^ 9 

Training - Good Vision - High SES 



Ginn Pre- 


Lee- 


Clark Heading Readiness 




Heading 
Test #3 


Test 1 


Test 2 


Test 


3 Test k 


Total 


5 


2 


12 


18 


Ik 


46 


7 


2 


1 


Ik 


6 


23 


10 


11 


11 


18 


15 


55 


10 


11 


12 


15 


Ik 


52 


11 


10 


11 


17 


10 


48 


12 


6 


12 


18 


5 


41 


12 


6 


12 


16 


6 


40 


15 


9 


10 


17 


11 


47 




Training 


- Poor 


Vision - High SES 




2 


7 


12 


18 


15 


52 


5 


4 


11 


17 


8 


40 


9 


7 


12 


18 


15 


52 


9 


h 


11 


19 


8 


42 


10 


k 


12 


18 


10 


44 


11 


12 


12 


20 


15 


59 


11 


8 


10 


16 


10 


44 


12 


9 


12 


19 


11 


51 


12 


9 


12 


16 


10 


47 


13 


9 


12 


17 


15 


53 


15 


5 


11 


15 


15 


46 
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Appendix C-1 (Cont*d) 





Training 


- Good Vision 


- Low SES 






Ginn Pre- 


Lee-< 


[/lark Heading Readiness 






Beading 












Test #3 


Test 1 


Test 2 Test 3 


Test if 


Total 


k 


k 


7 


16 


6 


33 


5 


3 


11 


17 


18 


51 


11 


2 


11 


17 


13 


k3 


12 


11 


12 


12 


18 


46 


1^ 


5 


12 


15 


8 


40 


Ik 


2 


12 


17 


lif 


45 




Training 


- Poor Vision 


- Low SES 






2 


9 


2 


15 


lif 


4o 


k 


3 


3 


16 


3 


25 


5 


2 


2 


lif 


13 


31 


9 


2 


3 


16 


6 


27 


13 


6 


12 


15 


lif 


4? 




No Training - Good Vision - High SES 




3 


5 


5 


Ik 


9 


33 


6 


8 


10 


17 


17 


52 


6 


if 


1 


Ik 


16 


35 


11 


10 


12 


13 


16 


53 


11 


8 


12 


16 


17 


53 


13 


8 


11 


17 


10 


46 
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Appendix G-1 (Cont»d) 



No Training - Poor Vision - High SBS 



Ginn Pre- 
Beading 
Test #3 


Test 


Lee-Clark Beading Beadiness 
1 Test 2 Test 3 


Test k 


Total 


7 


10 




12 


13 




13 


50 


8 


1 




6 


13 




6 


28 


10 


7 




12 


18 




17 


3k 


11 


6 




12 


17 




1^ 


k9 


Ik 


7 




10 


18 




10 


k3 


13 


7 




12 


18 




15 


52 


13 


8 




n 


17 




12 


if8 




No Training 


- Good 


Vision - 


Low 


SES 




3 


8 




2 


Ik 




5 


27 


3 


5 




11 


l6 




9 


ifl 


3 


8 




11 


Ik 




5 


58 


10 


5 




12 


13 




12 




XU 


k 




10 


13 




if 


55 


1^ 


7 




12 


13 




11 


k3 


1^ 


11 




12 


18 




19 


60 


1^ 


11 




12 


17 




13 


55 




No Training 


- Poor 


Vision - 


Low SES 




1 


9 




3 


13 




12 


ifl 


3 


3 




3 


16 




8 


•50 


3 


3 




0 


3 




3 


9 


13 


9 




12 


13 




13 


51 


13 


8 




12 


l6 




17 


55 
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Appendix C-2 

Haw Scores of the Criterion Measures of the Normal 

Perception Subjects 







Training - 


Good Vision 






Ginn Pre- 
Reading 
Test #3 


Test 


Lee-Clark Heading Readiness 
1 Test 2 Test 3 Test 4 


Total 


6 


6 


10 


19 


15 


50 


7 


7 


11 


15 


6 


39 


13 


8 


12 


18 


15 


53 


12 


11 


12 


19 


15 


57 


13 


10 


12 


20 


19 


6l 


15 


3 


12 


18 


19 


52 


15 


10 


12 


16 


18 


56 






Training - 


Poor Vision 






11 


8 


12 


19 


20 


59 


11 


10 


12 


17 


14 


53 


13 


11 


12 


15 


l4 


52 


15 


12 


12 


16 


16 


56 






No Tredning 


- Good Vision 






7 


5 


7 


17 


18 


47 


10 


8 


12 


17 


l6 


53 


11 


10 


12 


18 


16 


56 


14 


7 


12 


19 


14 


52 


15 


10 


12 


17 


15 


54 
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Appendix C-2 (Cont»d) 



No Training « Poor -Vision 



Ginn Pre- Lee-Clark Heading Headiness 



Heading 
Test #3 


Test 1 


Test 2 


Test 3 


Test k 


Total 


15 


8 


11 


20 


l6 


55 


Ih 


10 


12 


Ik 


18 


3k 


l4 


8 


12 


18 


16 


3k 


13 


3 


11 


13 


11 


38 


10 


6 


10 


17 


Ik 


47 



i 



r 
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Appendix D 

Categories for Socio-Economic Status Classification 



9't 



Weighting 


Occupational Examples 


Worth of Dwelling 


1 


Professional, Executive 


$30,000 and up 


2 


Managerial 


20,000-30,000 


3 


Small Business 
Skilled Laborer 


10,000-20,000 


h 


Retail Clerical, Sales, 
Semi-skilled laborer 


5,000-10,000 


5 


Unskilled Construction 
Migrant Laborer 
* Chronically Unemployed 


0—5*000 



Frequency Distribution 



Combined Weightings Frequency 

1-2 3 

17 

5-6 10 

7-8 3 

9-10 2<f 



f 



9 $ 



Appendix E 

A Copy of the Fom used for Recording Results of the Vision Tests 

MOT Record 



Naiiie 

<a 

Age 



Remarks 



Visual Acuity - at 20* 
Right eye 20/ 
Left eye 20/ 
Coordination- 



Refractive Error 

Right eye 90°. 
Left eye 90° 
Color (HRR) 



J: 

j 



School 



Session 



at 20* 


ESO 


• 

^ 0 


EXO 


0 

0 


Hyper 


4 t near 


_ES0 _ 


• 

o 


EXO 


0 

0 


Hyper 



180 

: 180 ^ 



o 
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